ABSTRACT: This paper presents a framework for analysing the effects of economic development in Eastern Europe on Austria's regions. Therefore we concentrate on the effects of enhanced East-West trade, which results from the economic development in the transition countries. The analytical framework we use is a multiregional computable general equilibrium model for the Austrian economy. The model is based on an Arrow-Debreu-equilibrium. It contains the 9 Austrian Federal Provinces (NUTS-II) which are linked by trade flows with 4 of the Central and Eastern European countries and with the rest of the world. The simulation results of one trade scenario show how structural and welfare effects differ for the Austrian regions.
INTRODUCTION
The collapse of communism was the starting shot of a fundamental change in the economic and political structure of Europe which hopefully will end up with the transformation of the Central and Eastern European Countries (CEECs) to highly developed market economies well integrated into the world economy. Three processes are going on with differing speeds of progress in different countries:
• the transition to a market economy and the reform of the institutional framework,
• the catching-up of the CEECs which is expected to be the long term consequence of the reform, and
• the economic integration of these countries into the European and world economy.
These processes will lead to substantial changes of the volume and the composition of trade between the CEECs and the European Union. The fact that an increasing trade volume is beneficial for both sides has been confirmed by many studies (see Gasiorek et al. (1992) , Haaland and Wooton (1992) Sheehy (1995) , Baldwin et al. (1997) , for example) and is rarely disputed. On the other hand it is often discussed that the increasing trade volume could cause substantial disruption in some sectors or in some regions of the European Union. This argument is true not only for the member countries of the EU, but also for the regions within member countries.
The argument usually put forward is that CEECs have a tremendous labour cost advantage over EU members. That means, once they have learnt to apply recent technologies and have accumulated or imported the required capital stock, they will push western producers away. This will be a problem for regions specialising on labour intensive sectors, and regions closer to the eastern border of today's EU will be affected more than those further away. While some regions might be compensated by attracting new demand from CEECs raising their incomes, others could suffer from a lack of competitiveness in the respective export industry.
One fault in this argument is that low wages are assumed to persist forever. Wages, however, are not exogenous, but will rise to the extent, that CEESs catch up with respect to their human and real capital stocks per unit of labour. A second fault in the argument is the neglect of general equilibrium repercussions. Even if we abstract from increased demand for western exports, a cheaper supply of goods from CEECs is not only a competitive threat, but at the same time it gives the western regions the opportunity of increasing their real incomes due to more favourable terms of trade. Rising real incomes induce additional demand, which could substitute markets lost to competitors in CEECs. Furthermore, cheaper inputs imported from CEECs could strengthen the competitive position of firms in EU regions.
The aim of this paper is to point to the importance of these general equilibrium feedbacks by simulating welfare effects of increasing trade flows from CEECs to the EU for the regions of Austria. We have chosen Austria because it is affected much stronger by the developments in the CEECs than any other member of the European Union. Austria has a common border with four of the CEECs, which applied for membership (Czech Republic, Slovakia, Hungary, and Slovenia, called ``CEEC-4´´ in the following). We study a scenario which, at a first sight, seems to be extremely threatening to certain regions and sectors in Austria, namely an exogenous rightward shift of the supply curve of all goods, delivered from CEEC-4 to Austria. It turns out that, even though any effect from increasing demand from CEECs is neglected, the scenario would be beneficial for all Austrian regions, even though to a different degree. A computable general equilibrium model for the Austrian economy is developed in this paper. It is shown that the model is well capable of taking the relevant general equilibrium repercussions into account.
We start with a brief discussion of the macro-economic development of the CEEC-4 and CEEC-4/EU trade relations in chapter 2, in order to motivate the comparative static simulation exercise to be presented. In chapter 3 we will take a brief look at the methods used for measuring welfare effects of changing trade regimes. The model will be presented in chapter 4. After presenting the model, we will demonstrate the welfare and production effects our trade scenario has on Austria's regions (chapter 5). Finally, we will draw some conclusions from the simulation results and discuss the tractability and restrictions of our approach (chapter 6).
MACRO-ECONOMIC DEVELOPMENT AND TRADE OF THE CEEC-4

The Eastern Enlargement of the European Union
The CEEC-4 have already submitted their application for membership of the European Union. The last one was Slovenia in 1996. Three of them (Czech Republic, Hungary and Slovenia) belong to the group of six countries which the commission recommended in July 1997 that accession negotiations should begin with. Although the CEECs are no members of the EU today, trade relations between the EU the CEECs are almost liberalized today. They were first based on trade and economic cooperation agreements, unilateral trade concessions, and more recently on association agreements, known as 'Europe Agreements' (European Commission, 1997).
The macro-economic development in the CEEC-4
The system transformation of the CEEC-4 is now at a fairly advanced level. Havlik et al. (1997) summarised that the major framework conditions for a well-functioning market economy have been established in the neighbouring countries. The transformation crisis has been overcome, a relative strong economic growth has persisted, and the unemployment rates are decreasing. Monetary and fiscal stabilisation programs have been successful. The rate of inflation declined, the exchange rates are fairly stable, the currencies are convertible. There has been a strong decline of subsidies to private firms, prices are almost free from government control.
Nevertheless, some difficulties may persist and throwbacks are possible, mainly for the following reasons: dependence on cyclical ups and down of Western European economies, internal and external imbalances, structural deficits, balance of trade deficits (Havlik et al., 1997) . The negative trade balance is a common problem of all transition countries. This is especially true for the Czech Republic. The Czech economy suffered from a severe fallback in 1997. The GDP growth fell since 1995, where it has reached its peak (5.9 %). Podkaminer et al.
(1998) estimated a growth rate for 1997 of only 1.3 %. The main reason for that setback is that the Czech authorities tried to keep the nominal exchange rate constant since 1991. Rates of inflation higher than in Western Europe gradually undermined the competitiveness of Czech companies on foreign markets. So exports stagnated, while imports were booming. As a consequence of that, the current account deficit expanded dramatically (see Pöschl, 1998, p. 32) . Besides other structural problems, the capital markets are still underdeveloped (see Brusis and Ochmann, 1996, pp. 18-23) . Structural reforms in this area still have a long way to go.
Trade relations between the CEEC-4 and the European Union
One of the main characteristics of the CEEC-4 trade before 1989 was its 'dual' structure. The trade with other countries of the Council for Mutual Economic Assistance (CMEA) had the characteristics of advanced economies (i.e. selling and buying industrially advanced products to/from each other involving a considerable amount of intra-industry trade) while trade relations with the West had (and to a certain extent still have) more of the characteristics of the trade of developing countries (i.e. exporting relatively raw-material-intensive products and importing industrially more processed, higher value added products) (Landesmann and Székely, 1995, p. 43) . So East-West trade followed the classical Heckscher-Ohlin pattern, where trade flows are determined by different factor intensities 1 .
The development of trade between the CEECs and the EU after 1989 can be characterized by three main phases. From 1989 to 1992 ('early restructuring phase') the economies of the CEEC-4 suffered from the transition recession. Output and incomes declined. Beyond trade creation, there has been a shift in the geographical pattern of trade away from their former trade partners to the EU 2 (trade redirection). The resulting East-West trade patterns were dominated by interindustry trade. From 1992 to 1994/95 the CEEC-4 economies began to recover ('recovery phase'). The volume of East-West trade has grown very rapidly. Besides inter-industry trade, intra-industry trade began to rise. Regarding the sectoral structure, the transition period (1989-1994/95 ) was characterized by substantial changes in the import structure of the CEEC-4 and only modest variations in the composition of their exports (many studies obtained this result; see Halpern (1995) , Havlik (1995) , for example). The shift of the CEECs' import structure is characterized by a decrease of imports of intermediate and investment goods and an increase of consumption goods imports (Faini and Portes, 1995, p. 10) . On the export side, there is a close relation between the commodity structure of the CEECs' exports and their industrial structure. So the modest changes of the export structure reflect a lack of industrial restructuring 3 . The CEECs' exports are strongly biased away from capital-, R&D-and skill-intensive branches and towards energy-intensive and labor-intensive branches. These specialization patterns have been strengthened since 1989, but there are a lot of exceptions and the development differs greatly between countries (Landesmann, 1995, p. 19) .
During the 'catching-up phase ' (1994/95-2010/20 ) the import demand of the CEEC-4 gives Austrian firms the possibility to export investment goods, high-quality consumption goods and services (financial services, for example). On the other side, the expansion of the export capacities of the CEEC-4 will put a pressure on producers of resource-intensive commodities, labour-intensive commodities (leather and clothes) and partly even capital-intensive commodities (steel and coal) in Austria (Holzmann and Zukowska-Gagelmann, 1996, p. 194) . As the CEEC may close their technological gap and become more and more similar to the Western European countries, the share of intra-industry trade will rise and the share of inter-industry trade will fall (Landesmann, 1995, p. 19 ).
We will now take a short look at the volume of future East-West trade. Most of the studies which try to project the volume of future East-West trade are based on the 'gravity approach to trade', where the volume of trade depends on the distance between the two trading countries as well as their incomes and their size. Gravity models are able to estimate the total volume and the geographical structure of East-West trade, but not their sectoral structure 4 . We have surveyed three studies which are based on the gravity approach (Baldwin (1994) , Holzmann et al. (1993) , Holzmann and Zukowska-Gagelmann (1996) ). They all yield similar results. First, the trade volume between the Western and Eastern European countries should increase several-fold. The exports of the CEECs to Western Europe of the projection year are expected to be two to three times the exports of the base year. The imports of the CEECs from Western Europe are expected to be two to five times the imports of the base year. The different results depend on different reference and projection years, different country groups, and different assumptions underlying the scenarios. Second, trade with the CEECs should not lead to trade deficits for the Western European countries, i.e. the projections for Western European countries exports are typically higher than for their imports. So Western European countries should not suffer from trade imbalances.
A trade scenario
In our formal framework, the regional impacts of changing trade flows between Austria and its eastern neighbours is simulated by exogenous shifts in CEEC-4's supply and demand curves for goods traded with Austria. General equilibrium effects are only taken into account for Austria, while the internal structure of CEEC-4 is not explicitly modelled.
size and concentrated mostly in the traditional areas. There is a general delay in the structural reforms in all CEECs. 4 It is sometimes argued that the theoretical foundation of the gravity model is weak.
It is not possible, however, to catch all these processes by a single simulation scenario. Different shifts in different sectors have to be introduced in order to simulate the effects characterising different periods of transformation, catching up and integration. Limitation of space prevents us from any attempt to develop realistic scenarios for all phases of the process. Our main purpose in this paper is to demonstrate that taking general equilibrium feedbacks into account is important and tractable. It is important, because the overall results might dramatically differ from what one expects from simplistic partial equilibrium considerations.
The trade scenario simulated in this study is chosen such that this fact is made as clear as possible. The inflow of cheaper imports from CEECs in all sectors, where they have been strong already in the past, is usually regarded as most threatening for certain regions and sectors in Austria, and hence the most problematic process under a regional equity point of view. Therefore our scenario isolates this single component of the entire process. It is assumed that the CEEC-4 will increase their export capacities of all sectors to the three-fold level of 1994 5 . For simulating this scenario in our model, we have to shift the CEEC-4s' import supply functions for every industry to the right 6 . That means that the CEEC-4 are willing to supply a higher quantity of exports at a given price. In order to make such an increase possible, the CEEC-4 have to build up new production capacities. So this scenario reflects a successful restructuring of their industries.
MEASURING THE WELFARE IMPLICATIONS OF CHANGING TRADE REGIMES
The two major methods to evaluate the economic benefits of economic integration are econometric evaluations and computable general equilibrium models. Econometric evaluations estimate the parameters of usually simple theoretical models (or even from a single equation) by using econometric techniques. They usually focus on questions as the estimation of trade creation and trade diversion effects or growth effects of integration (Baldwin and Venables, 1995, p. 1626) . The drawback of econometric evaluations is that they cannot capture the complicated interplay of effects which may be important for massive policy changes such as the integration of the CEECs into the European Union.
Computable general equilibrium models are the predominant framework for analyzing the economic benefits of economic integration. Baldwin and Venables (1995 , p. 1628 -1629 classified applied CGE models into three generations, which correspond to three types of welfare effects. The models of the first generation are static and assume perfect competition. Gains from trade in these models are due to improved efficiency from the reallocation of resources among sectors in different countries. The models of the second generation are also static, but allow for increasing returns to scale. Trade liberalization enables improved efficiency through scale economies and improved competition. Third generation models are dynamic and include accumulation effects. Savings will create additional investment and therefore increase the capital stock. Note while the welfare gains in the first two generations of models reflect increased efficiency for a given amount of inputs (static allocation effects), third generation models augment the capital stock and therefore increase the amount of available inputs (Cooper, 1996, p. 256) . Although CGE models suffer from some weaknesses (see Gelauff and Graafland, 1994 , for example), they are the most appropriated tool for analyzing benefits from economic integration.
THE MODEL
Summary
The model to be implemented is a static perfect competition computable equilibrium model with -11 regions, 9 domestic regions plus 2 foreign regions (CEEC-4 and ROW), -10 production sectors, -2 factors of production (labor and capital), and -a household sector representing all types of domestic final demand, including investments.
There is no separate public sector, i.e. public services are contained in the production sectors and public incomes and expenditures are part of the representative household's incomes and expenditures. For the delineation of regions and sectors see the appendix. The model is identical to the one described by Bröcker (1998) . The only modification is to introduce foreign trade relations. Bröcker's (1998) model is closed. For details the reader is referred to the cited paper. We follow its notation as close as possible.
The domestic economy is modeled as a general equilibrium, while the foreign regions are only partially represented by import supply and export demand 7 functions. Hence, for each domestic sector (firms and households) all returns and expenditures are covered by the model, while only a subset of flows into and out of foreign regions appears in the model.
A production sector in a domestic region is represented by a price taking profit maximizing firm, producing a single output by intermediate inputs and factor inputs under constant returns to scale. Therefore its output price equals minimum unit cost. Intermediate inputs are bought in the own region, in other domestic regions or abroad. As usual in multiregional computable equilibrium models, products of one sector from different regions of origin are regarded as distinct, and the degree of substitutability between them is limited. Outputs are sold for domestic intermediate or final use, or they are exported. Labor and capital are in fixed supply in each domestic region. Regional factor returns flow to a regional representative household, maximizing homothetic utility by expending the income for goods, bought from domestic producers or imported. All preferences and technologies have a nested constant elasticity of substitution (NCES) form. The import supply and export demand functions are constant elasticity functions.
Thus far, the specification is standard. The usual procedure would be now to set up a complete social accounting matrix, to calibrate the free parameters of preferences and technologies and to simulate counterfactual scenarios. The necessary information, however, is usually not available. For a standard calibration we would need a full interregional input-output table reporting, for each sector in each region, all inputs by sector and region of origin. This is sometimes called an "ideal" input-output table. As nobody ever had such a table, it is usually produced by a "data generating" procedure based on ad hoc assumptions. Authors do not like to uncover the recipes of the witchcraft practiced in this stage. Standard ingredients are rules of proportionality, constant ratios, RAS-procedures and gravity equations.
In contrast to these mixtures, our philosophy in this context is simple and clear: don't use "data", which you don't have. Or putting it in a positive way: Only allow for free parameters which can be calibrated by existing information.
The information we do have is -a national input-output table, -information on the location of sectors (such as employment by sector and region), -information on regional factor prices, and -interregional transport cost.
What we don't have, however, is -input-output information on the regional level, and -interregional trade data.
Thus we have to introduce assumptions into our theoretical model (not into the data generating process) making it possible to dispense with the latter type of information. Three assumptions lead to a solution:
-First, production technologies of firms and household preferences do not depend on location.
-Second, a pooling concept is applied, known as the Chenery-Moses approach in the inputoutput literature (Batten and Boyce, 1986) . According to this approach, all outputs of a sector originating from different regions (domestic and foreign) and used in some region of destination are merged into a sectoral pool, from where customers take goods for intermediate or final use. The goods in the pool are called "pool goods". They are composite goods generated by a NCES aggregator (called the "pool-aggregator"), using the goods from different origins as inputs. The regional composition is obtained from cost minimization. This pooling approach amounts to the same thing as to assume that all utility and production functions contain nests on the lowest level aggregating goods from different regions (one nest for each input sector), and that these nests do not differ between users. Such an assumption is indispensable, because we have data for calibrating the position parameters for just one such nest per sector. The information comes from the regional distribution of the respective sector.
-The third assumption is that interregional trade is costly, with costs depending on interregional distance.
These assumptions imply that input-output coefficients in the benchmark equilibrium endogenously vary over regions in response to price variations, and that trade flows fulfill a gravity equation. Unfortunately, the calibration procedure becomes more complicated with these assumptions. Parameters can not directly be deduced from the "data", but have to be found by solving a fairly large system of non-linear equations. The reader is referred to our cited paper (Bröcker, 1998) for details. The model is calibrated with 1994 data. Hence, the benchmark equilibrium reproduces the statistical observations of 1994 used for parameter calibration.
After a successful calibration we are able to simulate counterfactual scenarios. Two types of equilibria will be studied, an equilibrium with complete market clearing and a fixed wage equilibrium. In the latter, goods markets and the capital markets clear, while unemployment arises due to a fixed lower bound for real wages.
Formal description
We begin with index notation. • Superscripts i j I , ,..., = 1 refer to sectors.
• Superscript k K = 1, . . . , refers to factors.
Superscripts are always understood to run through their whole range, while ranges of regional subscripts are always explicitly given. because it would imply that all prices are determined from abroad and that regions would specialise completely, which is unrealistic.
The condition of goods market clearing completes the description of the quantity system, As to the price system, we need the equations for factor prices w r k , prices of pool-goods q s i , and output prices p r N r i , , . . . , . = 1 Concerning factor prices, different cases have to be considered. The factor price of capital is always obtained from the market clearing condition, while that for labor is obtained either as an exogenous lower bound for the wage rate or from market clearing. The former case applies in a fixed wage scenario, if there is a binding lower wage bound, the latter applies otherwise. These different possibilities can be summarized in a complementarity condition, The system is complete, if we specify technologies and preferences, from which input coefficients, trade coefficients and final demand are derived. The specification of technologies and calibration of their parameters are treated in the next subsection. The derivation of trade coefficients, however, deserves a special treatment here.
As already mentioned, interregional trade is modeled by taking transport cost explicitly into account. The term "transport cost" is a short cut for all kinds of distance dependent costs related to interregional trade. For the sake of simplicity we adopt Samuelson's (1954) Arguments of the pool aggregator are quantities available in the region of destination, and arguments of the corresponding cost function are the respective c.i.f. prices. Note that ct i has a sectoral index, but no regional index. The aggregator is the same for all destinations. 8 According to Hotelling's lemma, the input per unit of pool good is the first derivative of the unit cost function. Therefore, the input of goods at the place of origin per unit of pool good in the place of destination is
Technology and preferences
Households are assumed to have a one-level CES utility, which is identical for all regions. It is uniquely specified by the elasticity of substitution σ H and an I-Vector of position parameters. 9 This vector is calibrated such that the final consumption vector in the national input-output table is exactly reproduced by the corresponding national aggregate in the benchmark equilibrium of the model. Similarly, technologies of firms are uniquely specified by the substitution structure (see figure 1 ) and an ( )
-vector of position parameters, which is calibrated using national input-output data.
Figure 1: Representation of the technology of the firms and the pool aggregators Firms Pool aggregators
Source: The authors' own draft.
Finally, the pool aggregators have a 2-level substitution structure (see figure 1 ) and an Rvector of position parameters. Remember that the aggregators are the same for all regions of destination, except for the fact that foreign regions are not allowed to buy from foreign regions. Hence, the upper nest is missing for foreign regions of destination. The position parameter is calibrated such that, for each sector, the data on regional employment and on imports by foreign regions of origin are exactly reproduced by the benchmark equilibrium.
Elasticities and transport rates
Only position parameters are obtained from calibration. External information is required for fixing the remaining parameters. For elasticities we fix a base case (table 1) and vary the elasticities systematically in a sensitivity analysis. Though we have consulted an extensive body of econometric literature 10 a considerable degree of arbitrariness remains, because estimates vary over wide ranges. Note that we apply the small economy assumption, as far as import supply from the rest of world is concerned 11 . . Thus, at least the order of magnitude of the given rates for goods producing sectors seem plausible. Considerably higher rates have to be assumed for construction and services, as the respective output is less easily tradable.
SIMULATING THE EFFECTS OF SCENARIO 'CEEC EXPORT EXPANSION'
Driving forces within the model
Before we turn to the results of our scenario, we want to deal with the driving forces which work inside the model and determine the results. This gives us the opportunity to improve our understanding of the behavior of the model and to avoid the "black-box feeling", which is often associated with general equilibrium models.
The Austrian demand for imports of a specific sector depends on the relative price of the imports to domestically produced commodities. As long as this relative price remains constant, import demand remains constant. Since import supply of the CEEC-4 increases, a disequilibrium in form of excess supply occurs on the respective import market. So the price of the imports has to fall in order to clear the import market. The falling import price leads to a rise of Austrian import demand and to a fall of CEEC-4 import supply. This leads to a new equilibrium on the import market. The resulting market clearing amount of additional imports is smaller than the initial amount of additional import supply of the CEEC-4 and depends primarily on the price elasticity of the import supply of the CEEC-4 (µ i CEEC ) and the elasticity of substitution of the domestic pool aggregators between foreign and domestic products (σ i M ). The Austrian demand for imports from the Rest of the World decreases because of the falling prices for imports from the CEEC-4. So imports from the CEEC-4 are substituted for imports from the ROW and for domestically produced commodities.
Since the demand for domestically produced commodities of the sectors with the increasing import penetration declines, a part of the production factors becomes unemployed. So factor (and therefore commodity) prices have to fall in order to clear the markets. If we assume that the import penetration affects a labour-intensive sector, employment in this sector declines. So the wage rate has to fall to clear the labour market. This causes the firms in other sectors to increase employment. So factors are reallocated between sector due to changes of their relative prices.
The decline of the import prices improves the terms of trade 12 in Austria. It is a well-known statement in trade theory that a rise of the terms of trade increases a country's welfare (see Krugman and Obstfeld, 1994, p. 92, for example) . Total demand for domestically produced commodities consists of two components, namely final demand of the households and export demand of the foreign countries. Final demand of the domestic households rises because an increase of an country's welfare (which is equivalent to an increase of real income) results in an increase of final demand. The commodity prices in Austria decline because of the fall of the factor prices and because of the fact that cheaper imports are used as intermediates in production. So demand of the foreign countries for Austrian exports increases because of the falling price level in Austria 13 . This damps the falling price level and helps to improve the terms of trade.
In the model specification with fixed real wages the causal chains are in principle the same. The main difference lies in the functioning of the labour markets. In contrast to the flexible wage specification, where only a reallocation of resources between sectors takes place, total aggregated output and employment rises because of the infinitely elastic labour supply (up to a predetermined limit). Welfare effects are higher in the model specification with fixed real wages than in the model specification with flexible wages. To understand this, we have to take a look at the initial state of the economy before we simulate any scenario (= benchmark equilibrium ). In an economy with flexible wages, the wage rate is obtained from the market clearing conditions. This means that total labour supply is always employed. So there is an efficient use of all resources. In an economy with fixed (real) wages unemployment can occur, if the lower bound for the wage rate is binding. In this case, the lower wage bound deters the firms to demand enough labour. As a consequence of this, unemployment occurs. So fixed wages lead to distortions within the economy. On the one hand, these distortions lead to a lower welfare level of the economy in the benchmark equilibrium (compared to a non-distorted economy, i.e. flexible wages). On the other hand, the reduction of this distortions (e.g. by foreign trade) will lead to higher welfare gains because there are more "efficiency reserves" within the economy 14 .
Employment in Austria is rising due to the rising imports from the CEEC-4 (table 3). This result seems to be implausible, so we have to explain the forces which lead to this result. The common-sense argument is that additional imports will hurt the respective industry and will lead to employment losses. This is true in a partial equilibrium context, where additional imports of one sector lead to more competition in this sector. So employment in this sector will decline, since demand shifts from domestically produced commodities to imported commodities. In a general equilibrium context, this will happen too. But there are additional forces working which lead to an increase of employment. As we have pointed out above, the increase of the terms of trade due to the declining import prices leads to an increase of welfare in Austria, which is equivalent to an increase on real income. This is the same effect as in the case of flexible wages. The only difference is that labour markets react on excess demand by quantity rather than price adjustment. So either the wage rate (flexible wages) or employment (fixed wages) increases.
Simulation results
Table 2 presents the sectoral results for both the flexible and the fixed real wage model specification. What we can obtain from the results are the substitution effects on the import side (imports from CEEC-4 for imports from ROW and for domestic production) and the reallocation of production factors between sectors. In addition to these effects, intersectoral interdependencies and preferences of the households influence the results. With flexible wages, total output remains constant. With fixed real wages, total output rises by 0.6 %. Two factors primarily cause different results for the Austrian regions: the sectoral composition of the industrial structure of a region and the distance to the CEEC-4. The sectoral composition of a region influences regional results through the factor prices. In regions with a higher share of sectors which suffer from the import competition there is a greater pressure on the factor prices than in other regions. So there is an inverse relationship between structural adjustment needs and the rise of real income. Distance matters because the nearer an Austrian region lies to the CEEC-4, the higher is the CEEC-4s' share in the total volume of foreign trade of the region 15 . Due to interregional trade flows, supply as well as demand shocks ripple throughout the economy. The welfare gains range from 0.17 % (Vorarlberg) to 0.35% (Vienna) for flexible wages and from 0.66 % (Vorarlberg) to 1.05 % (Vienna) for fixed real wages (see table 3 ). While total employment remains constant for flexible wages, an increase of employment will occur for fixed real wages. The additional employment ranges from 0.80 % (Vorarlberg) to 1.22 % (Vienna).
We can make two observations regarding the structural adjustment needs. Regional structural adjustment needs are lower (compared to the regional welfare gains) and more equally distributed in the fixed real wage specification than in the flexible wage specification. The reason for that is that in the latter model specification, the only way to ensure a new equilibrium in case of a disequilibrium is resource reallocation between sectors due to changes in relative prices. The less flexible the prices are, the less resource reallocation between sectors can take place. In the case of fixed real wages, only capital is reallocated between sectors, whereas adjustment on the labour markets is done by quantity rather than price adjustment. So less restructuring takes place.
Sensitivity analysis
Results from applied general equilibrium models are often presented as a single solution of a deterministic system. But there are several features of these models which give rise to uncertainty concerning the reliability of the solution. Mensbrugghe et al. (1990, p. 174 ) divided these uncertainties in three broad groups, namely uncertainty about the model specification, the macro-closure and the values of parameters such as elasticities, transport rates, etc. Though we have consulted an extensive body of econometric literature, a considerable degree of arbitrariness remains, because estimates vary over wide ranges. Especially the values for the sectoral transport rates are only crude guesses. So we will perform extensive sensitivity analysis for evaluating these uncertainties. In addition to this, another important aspect of sensitivity analysis is that it will improve our understanding of the behavior of the model.
The level of national real income crucially depends on the value of three elasticities: import supply elasticity ( ) µ r i , import demand elasticity, and export demand elasticity ( ) ε s i (see figure 2 16 ). If the import supply elasticity of the CEEC-4 is high, a small fall of the import price leads to a high fall of foreign import supply. What follows is that a small fall of the import prices is sufficient to clear the import markets. The less the import prices are falling, the smaller is the welfare effect. The same argumentation can be used to explain the sensitivity of the welfare gains to the domestic import demand elasticity. The higher the elasticity, the more substitution will occur between domestic commodities and imports and the sooner the import markets will be cleared. A higher value for the foreign export demand elasticity leads to higher welfare gains, because additional demand leads to increasing factor prices (compared to the foreign price level) and therefore to increasing real income. The fact that trade elasticities are the most crucial elasticities, is a well known result in applied general equilibrium analysis (see Mensbrugghe et al., 1990, p. 200 In addition the variation of the elasticities stated above, we have investigated the influence of the transport rates on the regional distribution of the real income gains. Therefore we have ranked the Austrian regions according to their distance to the CEEC-4. The regional welfare results for the base run can be found in the second row in figure 3 . What we can obtain is that the region with the lowest distance to the CEEC-4 (Vienna) has the highest welfare gains, the region with the highest distance (Vorarlberg) has the lowest welfare gains.
In order to separate the influences of sectoral composition and distance to CEEC-4 of Austria's regions on regional welfare, we first set the transport rate equal to zero. This isolates the influence of sectoral composition (first row in figure 3 ). What we see is a great similarity with the results of the base run. This suggests that the sectoral composition of the regions mainly determines the regional results. If we double the transport rate (third row in figure 3) , we see the growing influence of the transport rate. By assuming that all regions have the same sectoral composition, we isolate the influence of distance (fourth row in figure 3) . We see that Vienna's welfare gains are 118 % of the national gains, Vorarlberg's gains are 72 % of the national gains. What we can conclude now is that both distance and sectoral composition matters, but -with our parameter values -the latter seems to have a greater influence. Base run of the model 'Transport rate*2' Double transport costs 'Same sectoral structure'
The same sectoral structure is assumed for all Austrian regions; this shows the impact of distance to Source: The authors' own calculations.
CONCLUSIONS
In this paper we have presented a framework to investigate the influence of economic development in Eastern Europe on regional production and welfare in Austria. We have concentrated on the effects future trade patterns between Austria and its 4 neighboring Central and Eastern European countries (CEEC-4) will have on welfare and production for Austria's regions. Our framework is a multiregional general equilibrium model for the Austrian economy. The 9 Austrian Federal Provinces (NUTS-II) are linked by trade flows with 4 of the Central and Eastern European countries and with the rest of the world.
We have seen that the development of trade between the CEEC-4 and Western Europe after 1989 can be characterized by three phases, namely the 'early restructuring phase ' (1989-1992) , the 'recovery phase ' (1992-1994/95 ) and the 'catching-up phase ' (1994/95-2010/20) . We have concentrated on one subset of possible trade developments during the 'catching-up phase ' (1994/95-2010/20 ). Therefore we have constructed the scenario 'CEEC Export Expansion'. In this scenario we have assumed that the CEEC-4 will increase their supply of exports to Austria to the three-fold level of 1994 for all sectors. The represents a success of the CEEC-4 in building up new export capacities. We have examined welfare and production effects of this scenario on Austria's regions for two different model specifications (flexible and fixed real wages). Real income in Austria rises by 0.26% (flexible wages) and 0.86 % (fixed real wages). There is a pronounced regional pattern of the welfare gains. This result seems to be determined rather by the sectoral structure of the regions than by the geographical distance to the CEECs. The effects on sectoral output are determined by the reallocation of resources due to changes in relative prices. Two conclusions can be drawn from sensitivity analysis. The first is the well known property of single country models that the magnitude of the welfare gains crucially depends on the trade elasticities. The second is that both distance and sectoral composition matter, but -with our parameter values -the latter seems to have a greater influence. The type of the model closure (flexible wages or fixed real wages) influences the magnitude of production and welfare effects, but leaves their regional and sectoral distribution nearly unaffected.
Although we have refrained from any attempt to perform a comprehensive analysis of future East-West trade patterns (which would require the development of a couple of reasonable scenarios), the plausibility of the model results has shown the tractability of our approach.
